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Ralph Kahn, Ph.D. 

NASA Goddard Space Flight Center    Code 613      Greenbelt, MD   20771      301-614-6193

Education 
Ph.D.

Applied Physics, Harvard University, 1980.

M.S.

Applied Physics, Harvard University, 1975.

B.S.

Physics and Geology, University of Rochester, 1973.

Current Employment
Senior Research Scientist (GS15-10), NASA Goddard Space Flight Center

Aerosol Scientist, Multi-angle Imaging SpectroRadiometer, NASA Earth Observing System

Discipline: Atmospheric Physics and Remote Sensing, with focus on Aerosols 

Married, Two children: Sasha Hillel (16); Alina Robin (11)

Work Experience
• Co-Chair, AeroSat – International Satellite Aerosol Science Network, 2013-present
• COSPAR (Committee on Space Research) vice-chair, Commission A, 2008-present

• European Commission ACTRIS-2 Advisory Panel 2015-present

• Fellow, University of Colorado/NASA-Goddard Sun-Climate Research Center, 2011-2014
• Inter-governmental Panel on Climate Change (IPCC) Assessment Report 5 (AR5), 
              Working Group 1 Expert Reviewer, 2010-2013
• George Mason University Dept. of Statistics, Advisory Board 2010 – 2014
• Purdue University, Special Appointment to the Graduate Faculty, 2010-2015

• iLEAPS/ IGAC/ GEWEX Aerosol-Cloud-Precipitation-Climate (ACPC) Science Steering Group 2011-present

• AirMSPI Co-Investigator and MISR Lead, SEAC4RS Field Campaign, Houston, TX, August 2013.

• Advances in Meteorology Guest Editor, Special issue: “Desert Dust Properties: Modeling & Monitoring,” 2011-2012

• US Climate Change Science Program (CCSP) Synthesis and Assessment Product (SAP) 2.3, Co-Editor, Lead Author and Co-author, 2009

• Principal Scientist, Jet Propulsion Laboratory, California Institute of Technology, 1998-2007

• Group Supervisor, JPL Multi-angle Imaging Sciences Research Element, 2006-2007

• Lead Scientist and Group Supervisor, Earth and Planetary Atmospheres Research Element, Jet Propulsion Laboratory, California Institute of Technology, 1998-2005

• Principal Investigator, NASA Earth Science Radiation & Climate and 
          Atmospheric Composition Programs, 1996-present

• Editor and Founder, Practical Uses of Math And Science (PUMAS) pre-college Education journal (http://pumas.nasa.gov), 1996-present

• Aerosol Scientist and Co-Investigator, NASA Earth Observing System Multi-angle Imaging SpectroRadiometer (MISR), 1995-present

• Co-Investigator and MISR Team PI, ARCTAS Field Campaign, Fairbanks, Alaska and Cold Lake, Alberta, Spring-Summer 2008 

• Co-Investigator and MISR Team PI, NOAA/TexAQS GoMACCS Field Campaign, Houston, TX, August-September 2006

• Co-Investigator and MISR Team PI, German consortium SAMUM Field Campaign, Ouarzazate, Morocco, May-June 2006

• MISR Team PI, NASA INTEX-B/MIRAGE/MILAGRO Field Campaign, Veracruz, Mexico, March 2006

• MISR Team PI and Satellite Component Co-Leader, NASA/ONR UAE-2 Field Campaign, United Arab Emirates, Summer 2004

• MISR Team PI, NASA INTEX-A/ICARTT/NEAQS Field Campaign, Gulf of Maine, Summer 2004

• MISR Team PI, NASA CRYSTAL-FACE Field Campaign, Key West, FL, Summer 2002

• Co-Organizer, NASA-EOS Chesapeake Lighthouse Aerosol Measurements for Satellites (CLAMS) Field Campaign, NASA Earth Observing System, 2001 – 2002.

• Co-Investigator, International Aerosol Characterization Experiment (ACE) Asia Field Campaign, National Science Foundation, 2000 – 2004.

• Principal Investigator, NOAA Office of Global Programs, 2000-2003

• Freelance writer, The Los Angeles Times, The Denver Post, Smithsonian Air & Space, 
           Sky & Telescope, MS-NBC, 1995-1998

• Visiting Faculty, University of California, Los Angeles, Atmospheric Sciences Department, Winter 1994  

• Consultant, Atmospheric Sciences issues, VideoDiscovery, Seattle, WA, 1993 - 1995.  

• Instructor, California Institute of Technology, Earth & Planetary Sciences, Fall 1993

• Instructor, University of California, Los Angeles, Sociology Department, Spring 1993  

• Special Lecturer on Global Change, Joint Sciences Department, Claremont Colleges, 1992 – 1994

• Project Scientist, Windows on Global Change, Consortium for International Earth Science Information Network (CIESIN), 1991 – 1993

• Principal Investigator, Earth Science Interdisciplinary Program, NASA Code SE, 1989 - 1992.

• Team leader, JPL Exploratory Data Analysis Team, 1988-1992.

• Research Scientist, Jet Propulsion Laboratory, California Institute of Technology, 1988-1998

• Visiting Scientist, NASA Goddard Space Flight Center, 1987 – 1988

• Visiting Senior Scientist and Deputy Program Scientist, EOS Project, NASA Headquarters, 1986 – 1987

• Chairman, Earth Science and Applications Data Systems Users Committee, 1987 - 1989.

• Chairman, Earth Science and Applications Data Systems Workshop, Easton, Maryland, February 24 - 26, 1987.

• Visiting Scientist, National Weather Service Field Office, St. Louis, MO, 1986.

• Principal Investigator, Mars Observer Synoptic-Scale Camera Proposal, NASA Code SL, 1985.

• Senior Research Scientist, Washington University, St. Louis, Department of Earth and Planetary Sciences and McDonnell Center for the Space Sciences, September 1984 - August 1988. (on leave, September 1986 - September 1988).

• Principal Investigator, NASA Planetary Atmospheres Research & Analysis Program, Solar System Exploration Division 1984 -1988.

• Visiting Lecturer, Tel Aviv University, Department of Geophysics, Spring 1982.

• Visiting Scientist, Planetary Exploration Division, NASA Headquarters, Washington, D.C., December 1981 - January 1982.  

• Instructor, Department of Astronomy, Cornell University, 1981.

• Research Associate, Center for Radiophysics and Space Research, Cornell University, September 1980 - August 1984.

• Post-doctoral Research Fellow, Center for Earth and Planetary Physics, Harvard University, January - August 1980.

• Participant, Jupiter Observing Program, Agassiz Station 61" Telescope and Echelle spectrograph, Harvard University, Fall 1977 - Spring 1978.

• Team Member, Viking Lander Imaging Team, Jet Propulsion Laboratory, Pasadena, California, May 1976 - January 1979.

• Associate, NASA Ames Research Center, Moffett Field, California, March 1975 – January 1979.

• Teaching Fellow, Division of Applied Physics, Harvard University, Physics and Chemistry of Atmospheres I, Fall, 1975.

Professional Memberships, Awards, Honors

• American Geophysical Union

• American Meteorological Society

• American Astronomical Society/Division of Planetary Sciences

• NASA Outstanding Leadership Medal, 2013

• International Committee on Space Research (COSPAR) Commission A Vice-Chairman, 2008-present
• NASA/PACE Mission Science Definition Team, 2011-2012
• NASA Distinguished Performance Awards: 2010, 2011, 2012, 2014
• ISSI/ GEWEX/WCRP Panel on: Remote Sensing of Aerosol-Cloud-Precipitation-Climate Interactions, 2010-present

• Kaufman Award, American Geophysical Union, 2009 

• GLORY Mission Science Advisory Panel, NASA, 2006-2009

• NASA/ACE Decadal Survey Mission Science Definition Team, 2006-present
• Keynote Speaker, Wilhelm & Else Heraeus International Symposium on Determination of Atmospheric Aerosol Properties using Satellite Measurements, Bonn Germany, Aug. 2009

• Keynote Speaker, DOE Atmospheric Sciences Program Science Team Meeting, Feb. 2009

• NASA Group Achievement Award for contributions to the ARCTAS Field Campaign, 2009

• NASA Distinguished Performance Award, 2008-2009
• Keynote Speaker, American Association of Aerosol Research (AAAR) Annual Meeting, Oct. 2005

• Principal Investigator on NASA and NOAA grants: Earth Science (Atmospheric Radiation, Atmospheric Composition, Aerosol Field Campaigns); Planetary Atmospheres (Mars Atmosphere); Education; 1980-present

• Co-Investigator and Collaborator on numerous grants and projects, 1985-present 

• Organized and chaired sessions, gave numerous Invited and Contributed talks (recently about 15-20 per year), at AGU, AMS, AAAR, COSPAR, IAMAS, NASA- and NOAA-sponsored meetings, at MISR and at Field Campaign Science Team workshops, and elsewhere; also given invited talks at universities and government labs (Lists available upon request.)
• ESA Research Community Response team for the Eyjafalajokl Volcano eruption, Frascati, Italy, May 2010
•  Invited Tutorial, “More than the sum of the parts: Satellite remote sensing, and its relationship to sub-orbital measurements and models.”  AAAR International Aerosol Conference, St. Paul MN. October 2009

•  Invited Tutorial, “Making Use of Satellite-Derived Aerosol Amounts, Distributions, and Properties.”  AAAR International Aerosol Conference, St. Paul MN. September 2006
• NASA Ice Cloud & Land Elevation Satellite (ICESat) & Cryosat Review Panel, Fall 2005

• NASA Group Achievement Award, INTEX-A field campaign, 2005

• Special Symposium organizer, “Combining Multiple Data Sources and Models to Create an Accurate, Global-Scale Aerosol Picture,” American Association of Aerosol Researchers (AAAR) Annual Meeting, Austin TX, October 18, 2005 

• Organizer, Fall American Geophysical Union Session on “What Space-based Instruments Are Telling Us about Aerosol Micro-physical Properties,” December 2005

• Distinguished Visiting Lecturer, NASA Goddard Space Flight Center, March 2005 

• Jet Propulsion Laboratory Level B Award, Outstanding Accomplishment, for leading the effort to create the Student Independent Research Internship (SIRI) and JPL Research Apprenticeship (RA) programs, bringing students from local colleges to JPL for first-hand research experiences, 2004.

• NASA Exceptional Service Medal, 2003. 

• NASA Group Achievement Award for contributions to the CRYSTAL-FACE Field Campaign, 2003

• American Meteorological Society, Committee on Atmospheric Radiation, 2001-2003  

• NASA Group Achievement Award for contributions to the MISR project, 2001

• NASA Earth Observatory Science Advisory Board (http://earthobservatory.nasa.gov/), 2001-present
• NASA Goddard Space Flight Center Award for contributions to the EOS Terra Mission, 2000

• Earth & Sky Radio, Science Advisory Panel, 2000-2013

• NASA Office of Earth Science Outstanding Education Product Award, for Practical Uses of Math And Science (PUMAS) on-line journal, 1999

• Jet Propulsion Laboratory Level B Award, Outstanding Accomplishment, for contributions to the Multi-angle Imaging SpectroRadiometer (MISR) instrument, 1999

• Jet Propulsion Laboratory NOVA Award in Leadership, for leading the JPL component of the California State K-12 Science Education Standards Peer Review, 1997

• Danforth Fellowship, 1973 – 1978

• New York State Regents Scholarship, 1969 – 1973

• Phi Beta Kappa

Students, Post-Docs, & Junior Scientists Mentored Since 2000 

• Preethi Manoharan, Programmer/Data Analyst, February 2016-present.

• Mariel Friberg, Graduate Student, GA Tech., NASA Harriett G. Jenkins Graduate Fellow, February 2014-present.
• Lauren Zamora, NPP post-doc with me, February 2014-present.
• Jim Limbacher, Programmer/Data Analyst, December 2010-present. Publications: Kahn & Limbacher, 2012; 2014; several in preparation.
• Mariya Petrenko, Purdue University graduate student (under Harshvadan; Kahn supervised her thesis project), 2009-Spring 2012; NPP post-doc with me, Spring 2012-present. Publications: Petrenko et al., 2012; several in preparation.
• Michael DeFreytas, U. Maryland Baltimore Campus, student intern, Fall 2010-Fall 2012

• Michael Kim, U. Maryland Baltimore Campus, student intern, Spring 2010-Spring 2012

• Falguni Patadia, U. Maryland & GESTAR, postdoctoral fellow, April 2010 – October 2012. Publication: Patadia et al., 2013.
• Scientific mentor to scientists at NASA Goddard: Dr. Charles Gatebe, 2009-2013; Dr.  Dong Wu, 2011-2013; Dr. Robert Levy, 2013-present. 

• John Kilby, U. Maryland Baltimore Campus, student intern, Fall 2009-Winter 2010

• Allison Hoy, U. Maryland Baltimore Campus, student intern, Fall 2009-2010; Feb.-Aug. 2013
• Matthew Davis, Programmer/Data Analyst, 2008-2011
• Jeffrey Pierce, NASA NPP Post-Doctoral Fellow, 2008-2009. Publication: Pierce et al., 2010.
• Maria Val Martin, Harvard University Post-Doctoral Fellow (with J. Logan), 2007-2009; GSFC Visiting Postdoctoral Scientist, 2011.  Publications: Val Martin et al., 2010; 2012.
• Pierre Lallart, JPL Visiting Junior Scientist, 2007-2008.  Publication: Lallart et al., 2008.

• Yang Chen, JPL/Caltech Post-Doctoral Fellow, 2006-2008.  Publications: Kahn, Y. Chen, et al., 2008; Y. Chen et al., 2009a, b.
• Yang Liu, Harvard Post-Doctoral Fellow, 2006-2008.  Publications: Y. Liu et al., 2007a; b; c; 2009a; b.
• Michael Garay, UCLA Department of Atmospheric Sciences, graduate student (under Kuo-Nan Liou), November 2005 – 2007. Publications: Kahn, Garay, et al., 2007; 2009. 
• David Reidmiller, University of Washington, Seattle, graduate student (under Peter Hobbs; Kahn helped supervise thesis work, especially after Hobbs passed away; Published as Reidmiller et al., 2006), 2004-2005.
• Anne Wei-Ting Chen, Caltech, graduate student (under J. Seinfeld; Kahn supervised one part of her thesis – Published as W-T. Chen et al., 2008), 2003-2007

• Olga Kalashnikova, National Research Council Post-Doctoral Fellow, 2002-2004; Publications: Kalashnikova et al., 2005; Kalashnikova and Kahn, 2006; 2008.
• Mariam Boghos, Glendale College, SIRI (Student Independent Research Intern), Fall 2006.

• Aaron Katona, San Antonio College, SIRI intern, Fall 2006.

• Shirley Mims, Glendale College, SIRI intern, Spring 2005; JPL Research Apprentice, Summer 2005-2009.  Publication: Mims et al., 2008.
• Erin Schumacher, student intern, Summer 2005.

• David Fox, Glendale College, SIRI intern, Spring 2004; JPL Research Apprentice, Summer 2004-Fall 2006. Publication: Fox, Gonzalez, et al., 2007.
• Enrique Gonzalez, Glendale College, SIRI intern, Fall 2003; JPL Research Apprentice, Winter 2004 - Fall 2006. Publication: Fox, Gonzalez, et al., 2007.
• Brenda Valdovinos, California State University Los Angeles, 2002-2003

• Amy Braverman, UCLA, graduate student, Dept. of Statistics (under R. Berk), 1998-2002. Publication: Kahn & Braverman, 1999. 

• Celia Smith, California State University Northridge, 2000-2002

Peer-Reviewed Publications
(Over 150 to date)

* Lead author student or post-doc
2012 - present
* Zamora, L. M., R. A. Kahn, M. J. Cubison, G. S. Diskin, J. L. Jimenez, Y. Kondo, G. M. McFarquhar, A. Nenes, K. L. Thornhill, A. Wisthaler, A. Zelenyuk, and L. D. Ziemba, 2016. Aircraft-measured indirect cloud effects from biomass burning smoke in the Arctic and subarctic.  Atmos. Chem. Phys., 16, 715-738, doi:10.5194/acp-16-715-2016.

Solomos, S., V. Amiridis,P. Zanis, E. Gerasopoulos, F.I. Sofiou, T. Herekakis, J. Brioude, A. Stohl, R.A. Kahn, and C. Kontoes, 2015.  Smoke dispersion modeling over complex terrain using high-resolution meteorological data and satellite observations – The FireHub platform.  Atmosph. Env. 119, 348-361. 
Kahn, R.A., A. M. Sayer, Z. Ahmad, and B. Franz, 2015. How Aerosol Amount and Type Affect SeaWiFS Ocean Color Retrievals. J. Atm. Ocean Tech., submitted.

* Limbacher, J.A., and R.A. Kahn, 2015. MISR Empirical Stray Light Corrections in High-Contrast Scenes.  Atmos. Meas. Tech. 8, doi: 10.5194/amt-8-1-2015.
Kahn, R. A., and B. J. Gaitley, 2015. An analysis of global aerosol type as retrieved by MISR. J. Geophys. Res. Atmos. 120, doi:10.1002/2015JD023322.
Taylor, M., S. Kazadzis, V. Amiridis, and R.A. Kahn, 2015. Global aerosol mixtures and their multiyear and seasonal characteristics. Atmosph. Env., 116, 112-129.

Snider, G., C.L. Weagle, R.V. Martin, A. van Donkelaar, K. Conrad; M. Zwicker; C.Akoshile, P. Artaxo, N.X. Anh, J.Brook, J.Dong, R.Greenwald, K. He, B.N. Holben, R.A. Kahn, I. Koren, N. Lagrosas, P. Lestari, Z. Ma, V.J. Martins, E.J. Quel, Y. Rudich, A. Salam, S.N. Tripathi, C. Yu, Q. Zhang, Y. Zhang; M. Brauer, A. Cohen, M.D. Gibson, Y. Liu, 2015. SPARTAN: A Global Network to Evaluate and Enhance Satellite-Based Estimates of Ground-level Aerosol for Global Health Applications. Atm. Meas. Tech. 8, 505-521, doi:10.5194/amt-8-505-2015.
Kahn, R.A, 2015. Satellites and Satellite Remote Sensing: Aerosol Measurements. In: Gerald R. North (editor-in-chief), John Pyle and Fuqing Zhang (editors). Encyclopedia of Atmospheric Sciences, 2nd edition, Vol. 5, pp. 51–66.
* Li, S., R.A. Kahn, M. Chin, M.J. Garay, and Y. Liu, 2014. Improving MISR retrieved aerosol microphysical properties using GoCART data.  Atm. Meas. Tech., 8, 1157–1171, doi:10.5194/amt-8-1157-2015.

Schwartz, S.E., R.J. Charlson, R.A. Kahn and H. Rodhe, 2014. Earth’s climate sensitivity: Apparent Inconsistencies in recent analyses. Earth’s Future, doi:10.1002/2014EF000273.
* Limbacher, J.A., and R.A. Kahn, 2014.  MISR Research-Aerosol-Algorithm: Refinements For Dark Water Retrievals.  Atm. Meas. Tech. 7, 1-19, doi:10.5194/amt-7-1-2014.
Nelson, D.L., and R.A. Kahn, 2014.  Stereoscopic Retrieval of Smoke Plume Heights and Motion from Space-Based Multi-angle Imaging, using the MISR INteractive eXplorer (MINX). The Canadian Smoke Newsletter, pp. 10-17.
Colarco, P. R., Kahn, R. A., Remer, L. A. and Levy, R. C., 2014. Impact of satellite viewing-swath width on global and regional aerosol optical thickness statistics and trends. Atmos. Meas. Tech. 7, 2313–2335, doi:10.5194/amt-7-2313-2014.
Daniel Rosenfeld, Meinrat O. Andreae, Ari Asmi, Mian Chin, Gerrit de Leeuw, David P. Donovan, Ralph Kahn, Stefan Kinne, Niku Kivekäs, Markku Kulmala, William Lau, Sebastian Schmidt, Tanja Suni, Thomas Wagner, Martin Wild, Johannes Quaas, 2014.  Global observations of aerosol-cloud-precipitation-climate.  Rev. Geophys. 52, doi:10.1002/2013RG000441.
Duncan, B.N., Prados, A.I., Lamsal, L., Liu, Y., Streets, D., Gupta, P., Hilsenrath, E., Kahn, R., Nielsen, J.E., Beyersdorf, A., Burton, S., Fiore, A.M., Fishman, J., Henze, D., Hostetler, C., Krotkov, N.A., Lee, P., Lin, M., Pawson, S., Pfister, G., Pickering, K.E., Pierce, B., Yoshida, Y., Ziemba, L., 2014. Satellite Data of Atmospheric Pollution for U.S. Air Quality Applications: Examples of Applications, Summary of Data End-User Resources, Answers to FAQs, and Common Mistakes to Avoid. Atmospheric Environment 94, 647-662, doi: 10.1016/j.atmosenv.2014.05.061.
Chin, M. Diehl, T., Tan, Q., Prospero, J. M., Kahn, R. A., Remer, L. A., Yu, H., Sayer, A. M., Bian, H., Geogdzhayev, I. V., Holben, B. N., Howell, S. G., Huebert, B. J., Hsu, N. C., Kim, D., Kucsera, T. L., Levy, R. C., Mishchenko, M. I., Pan, X., Quinn, P. K., Schuster, G. L., Streets, D. G., Strode, S. A., Torres, O., and Zhao, X.-P., 2014. Multi-decadal variations of atmospheric aerosols from 1980 to 2009: sources and regional trends. Atmos. Chem. Phys. 14, 3657–3690, doi: 10.5194/acp-14-3657-2014.
Rashki, A.R., D.G. Kaskaoutis, A.S. Goudie, R.A. Kahn, 2013. Dryness of ephemeral lakes and consequences for dust activity: the case of the Hamoun drainage basin, southeastern Iran. Science of the Total Environment 463-464, pp.552-564.
Nelson, D.L., M.J. Garay, R.A. Kahn, and B.A. Dunst, 2013.  Stereoscopic Height and Wind Retrievals for Aerosol Plumes with the MISR INteractive eXplorer (MINX). Remt. Sensing 5, 4593-4628; doi:10.3390/rs5094593.
Mallet, M., Dubovik, O., Nabat, P., Dulac, F., Kahn, R., Sciare, J., Paronis, D., and Léon, J. F.: Absorption properties of Mediterranean aerosols obtained from multi-year ground-based remote sensing observations, Atmos. Chem. Phys., 13, 9195-9210, doi:10.5194/acp-13-9195-2013, 2013.
* Patadia, F., R. A. Kahn, J. A. Limbacher, S. P. Burton, R. A. Ferrare, C.A. Hostetler, and J. W. Hair, 2013. Aerosol Airmass Type Mapping Over the Urban Mexico City Region From Space-based Multi-angle Imaging. Atm. Chem. Phys. 13, 9525–9541.
* Guo, Y., B. Tian, R.A. Kahn, O.V. Kalashnikova, S. Wong, and D.E. Waliser, 2013. MJO-related Atlantic Dust and Smoke Variability in MODIS and MISR Satellite Observations. J. Geophys. Res. 118, doi:10.1002/jgrd.50409.
Remer, L., C. Brogniez, B. Cairns, N.C. Hsu, R. Kahn, P. Stamnes, D. Tanré, and O. Torres, 2013. Ch. 8: Recent instruments and algorithms for passive shortwave remote sensing. In: J. Lenoble, L. Remer, and D. Tanré, Eds., Aerosol Remote Sensing, Springer-Praxis Publishing, pp. 390.
Kahn, R.A., 2013.  Aerosols. In: The Encyclopedia of Remote Sensing, E. Njoku, ed., Springer, Berlin, in press.

Yu, H., L.A. Remer, R.A. Kahn, M. Chin, and Y. Zhang, 2013. Satellite Perspective of Aerosol Intercontinental Transport: From Qualitative Tracking to Quantitative Characterization. Atmosph. Res. 124, pp.73-100.
* Val Martin, M., R.A. Kahn, J.A. Logan, R. Paugam, M. Wooster, and C. Ichoku, 2012. Space-based observations constraints for 1-D plume-rise models. J. Geophys. Res. 117, D22204, doi:10.1029/2012JD018370.
Kaskaoutis, D.G., R.A. Kahn, R. Gupta, A. Jayaraman, and A. Bartzokas, 2012. Desert Dust properties, modeling, and monitoring. Adv. Meteolology 2012, 483632, doi:10.1155/2012/483632.
Kahn, R.A., and J.A. Limbacher, 2012. Eyjafjalljökull Volcano Plume Particle-Type Characterization from Space-Based Multi-angle Imaging. Atmosph. Chem. Phys. 12, 9459–9477, doi:10.5194/acp-12-9459-2012.
* Petrenko, M., R.A. Kahn, M. Chin, A. Soja, T. Kucsera, Harshvardhan, 2012. The use of satellite-measured aerosol optical depth to constrain biomass burning emissions source strength in a global aerosol model (GOCART). J. Geophys. Res., 117(D18), D18212, doi:10.1029/2012JD017870.

Ichoku, C., R.A. Kahn, M. Chin, 2012.  Satellite contributions to the quantitative characterization of biomass burning for climate modeling. Atmosph. Res., doi:10.1016/j.atmosres.2012.03.007.
Carboni, E., G.E. Thomas, A.M. Sayer, …. R. Kahn, et al., 2012. Inter-comparison of desert dust optical depth from satellite measurements. Atmos. Meas. Tech. 5, 1973-2002, doi:10.5194/amt-5-1973-2012.
Scollo, S. R.A. Kahn, D.L. Nelson, M. Coltelli, D.J. Diner, M.J. Garay, and V.J. Realmuto, 2012. MISR observations of Etna volcanic plumes. J. Geophys. Res. 117, D06210, doi:10.1029/2011JD016625.
Kahn, R.A., 2012.  Reducing the uncertainties in direct aerosol radiative forcing. Surveys in Geophysics 33:701–721, doi:10.1007/s10712-011-9153-z.
Schwartz, S.E., R.J. Charlson, R.A. Kahn, J.A. Ogren, and H. Rodhe, 2012.  Reply to Comment on: “Why hasn’t Earth warmed as much as expected?” J. Climate 25, 2200-2204, doi: 10.1175/2011JCLI4161.1
2009 - 2011
Shi, Y., J. Zhang, J.S. Reid, E.J. Hyer, T.F. Eck, B.N. Holben, R.A. Kahn, 2011. A critical examination of spatial biases between MODIS and MISR aerosol products – application for potential AERONET deployment. Atmos. Meas. Tech. 4, 2823–2836, doi: 10.5194/amt-4-2823-2011.

Tian, B., D.E. Waliser, R.A. Kahn, and S. Wong, 2011. Modulation of Atlantic Aerosols by the Madden-Julian Oscillation. J. Geophys. Res. 116, doi:10.1029/2010JD015201.

*Sessions, W.R., H.E. Fuelberg, R.A. Kahn, and D.M. Winker, 2011. An investigation of methods for injecting emissions from boreal wildfires using WRF-Chem during ARCTAS. Atmosph. Chem. Phys. 11, doi:10.5194/acp-11-5719-2011. 
Lyapustin, A., A. Smirnov, B. Holben, M. Chin, D. G. Streets, Z. Lu, R.A. Kahn, I. Slutsker, I. Laszlo, S. Kondragunta, D. Tanre, O. Dubovik, P. Goloub, H.-B. Chen, A. Sinyuk, Y. Wang, S. Korkin, 2011. Reduction of Aerosol Absorption in Beijing since 2007 from MODIS and AERONET.  Geophys. Res. Lett. 38, L10803, doi:10.1029/2011GL047306.
Kahn, R.A., M.J. Garay, D.L. Nelson, R.C. Levy, M.A. Bull, D.J. Diner, J.V. Martonchik, E.G. Hansen, L.A. Remer, and D. Tanré, 2011. Response to “Toward unified satellite climatology of aerosol properties. 3. MODIS versus MISR versus AERONET.” J. Quant. Spectro. Rad. Transf. 112, 901-909, doi:10.1016/j.jqsrt.2009.11.003.

Smirnov, A, B.N. Holben, D.M. Giles, I. Slutsker, …, R.A. Kahn, et al., 2011.  Maritime aerosol network as a component of AERONET – First results and comparison with global aerosol models and satellite retrievals.  Atmos. Meas. Tech. 4, 583-597, doi:10.519/amt-4-583-2011.

Lyapustin, A., Y. Wang, I. Laszlo, R.A. Kahn, S. Korkin, L. Remer, R. Levy, and J.W. Reid, 2010.  Multi-angle implementation of atmospheric correction (MAIAC): Part 2.  Aerosol Algorithm.  J. Geophys. Res. 116, D03211, doi:10.1029/2010JD014986.
* Chatterjee, A., A. M. Michalak, R.A. Kahn, S. R. Paradise, A. J.  Braverman, and C. E. Miller, 2010.  A geostatistical data fusion technique for merging remote sensing and ground-based observations of aerosol optical thickness, J. Geophys. Res., 115, D20207,  doi:10.1029/2009JD013765.

Kahn, R.A., B.J. Gaitley, M.J. Garay, D.J. Diner, T. Eck, A. Smirnov, and B.N. Holben, 2010. Multiangle Imaging SpectroRadiometer global aerosol product assessment by comparison with the Aerosol Robotic Network. J. Geophys. Res. 115, D23209, doi: 10.1029/2010JD014601. 

Levy, R. C., Remer, L. A., Kleidman, R. G., Mattoo, S., Ichoku, C., Kahn, R.,A. and Eck, T. F., 2010. Global evaluation of the Collection 5 MODIS dark-target aerosol products over land. Atmos. Chem. Phys. 10, 10399-10420, doi:10.5194/acp-10-10399-2010.
Van Donkelaar, A., R.V. Martin, M. Brauer, R.A. Kahn, R. Levy, C. Verduzco, and P. Villeneuve, 2010.  Global estimates of average ground-level fine particulate matter concentrations from satellite-based aerosol optical depth. Environ. Health Perspect. 118, 847-855.

Lyapustin, A., C. Gatabe, R.A. Kahn, R. Brandt, J. Redemann, P. Russell, M. King, et al., 2010. Analysis of snow BRF from spring-2008 ARCTAS campaign, Atoms. Chem. Phys. 10, 4359-4375, doi:10.5194/acp-10-4359-2010.
Schwartz, S.E., R.J. Charlson, R.A. Kahn, J.A. Ogren, and H. Rodhe, 2010.  Why hasn’t Earth warmed as much as expected? J. Climate 23, 2453-2464.
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Teaching Experience
Presently, I give 15-20 external talks per year at scientific meetings, plus a half-dozen or so public and student lectures.  Details available upon request.

Winter, 1994

Air Pollution

     

Atmospheric Sciences Dept., UCLA

This course was taught at the entering undergraduate level for science and non-science majors.  The class had about 200 students.  Emphasis was placed on the basic physical and chemical principles needed to understand local, regional and global scale environmental issues, including global warming, acid rain, the ozone hole, and photochemical smog.  Underlying principles include the uses of budgets and taxonomies, numbers in context, and global cycles of energy, water, and other constituents.  Environmental policy issues were discussed toward the end of the course.  

Fall, 1993
GE152A  - Principles of Atmospheric Physics             Graduate Level, Cal. Tech. 

This course was team-taught by Richard Goody (my former thesis advisor) and me, stressing the basic physical principles of thermodynamics, light scattering, radiative transfer, and cloud physics, and their application to the atmosphere of Earth.  I gave the lectures on cloud physics and aerosol light scattering.  This course is given at the level of Houghton (1977), but is based on a text by Goody, to which I also contributed.  

Spring, 1993

Global Warming and Public Policy     
Dept. of Sociology, UCLA

I created this course for advanced undergraduates; it was taught to social science majors.  I began with a review of the scientific aspects of global warming: what is known, what is conjectured, and what could be learned (measured or modeled) relating to Global Warming.  Topics included: 

(1) measurements and uncertainties in the concentrations of atmospheric greenhouse gasses, 

(2) global-scale budgets (reservoirs and cycles) of carbon and water on Earth, with comparisons to Mars and Venus, 

(3) the basics of radiative transfer as it relates to the "greenhouse effect," 

(4) theories and models of global climate, with emphasis on the "cloud-climate feedback", and 

(5) observations and uncertainties in the global temperature record.  

The second part of the course emphasized policy issues having societal impact: an examination of "engineering countermeasures," "adaptation strategies," and "mitigation strategies" for several examples, such as the deforestation/global biomass question.  Arguments made by different sides were examined critically, in light of the material presented in the first part of the course.  Main references were the International Panel on Climate Change (IPCC) Report (1990), and selected articles from Scientific American, Nature, and Science.     

1992-1994      
Special Lectures on Global Change     Senior Undergraduate level









 Claremont Colleges

I present a series of lectures on the basic physical principles useful in organizing information about planetary-scale systems, and in making quantitative deductions about global change issues (such as conservation laws, scaling laws, and budget calculations).  Each lecture begins with an overview of the key ideas and the basic mathematics required to apply the principle, followed by three or four examples that use the underlying principle in different disciplines (chemistry, biology, physics, geology, sociology).  I generally ask other members of the faculty to present some of the examples in their areas of expertise.  

1987-1988

Graphing Data Research Seminar
           Post graduate level, NASA 










          Goddard Space Flight Center

I led this informal seminar, which is attended weekly by between one and two dozen Goddard research scientists.  The focus of the presentations and discussions was to develop effective tools for data analysis, in anticipation of vast amounts of Earth Science and other spacecraft data in the 1990's.  As part of the seminar, I gave a series of lectures on visualization of data for scientific analysis, based on books by Cleveland, Tukey, and other sources, as well as some original work.

1985-1986

Topics Seminar


       Graduate level, Washington U.

Between 7 and 14 students participated in this weekly seminar, which provided students with an opportunity to present and critically assess current research topics.  In addition to oral presentations, one article per week was assigned for background reading and critical analysis.  From time to time throughout the semester I gave lectures on background material in subjects ranging from spectroscopy to mathematical methods.

Spring 1984

Martian Climate


              Graduate level, Cornell U.

I covered our current understanding of the interlocking roles of dust, water, and CO2 in shaping the climate of Mars, emphasizing the physical processes that govern the behavior of each.  Given as guest lecture series in a course led by C. Sagan.

Fall 1983

Intro. to Atmospheres

                   Junior level, Cornell U.

I gave a short course introducing the barometric law, radiative transfer and the greenhouse effect, and the adiabatic lapse rate at the level of Goody and Walker.  I used as a focus for the presentations the interpretation of a stellar occultation of Mars, and discussed the runaway greenhouse on Venus.  Given as guest lecture series in a course led by S. Ostro.

Fall 1982


Intro. to Atmospheres

                   Junior level, Cornell U.

Similar to Fall 1983, but with an additional set of lectures on the colors of the planets, stressing light scattering by particles and the spectra of gasses and solid surfaces.  Given as guest lecture series in a course led by S. Ostro.

Spring 1981

Chemical Evolution of the Solar System
     Graduate level, Cornell U.

Solar elemental abundances and discussion of the radiative transfer required to interpret the solar spectrum, compressed and uncompressed densities of planets and the thermodynamic models required to derive these quantities, a critical assessment of the Lewis model for solar system evolution, and meteorite isotopic compositions and their implications for solar system history.

Fall 1980


The Chemical Evolution of Atmospheres
         Junior level, Cornell U.

I did a comparison of the sources, sinks, and reservoirs of volatiles for the inner planets, using essentially the material in Walker's book on the Evolution of Atmospheres, updated with Pioneer Venus and Viking results. Given as a guest lecture series in a course led by S. Ostro.

